Abstract
shows a schematic diagram of the experimental hazardous environmental pollutants. Pulsed streamer arrangement. A three-staged Blumlein line generator with discharges in atmospheric pressure gases have received a a pulse width of 100 ns was used [7] . This generator great deal of interest for many years. It is very important was charged at 20, 25, and 30 kV. To reduce the to know the propagation mechanism of streamer switching jitter, a thyratron switch (CX1685, E2V discharges in order to improve the energy efficiency of Technologies, Ltd., UK) which has smaller jitter than pulsed discharge systems.
spark gap switches was employed as the closing switch of In the present work, a Blumlein generator that has a the Blumlein line generator. A concentric coaxial pulse width of 100 ns was used to investigate the streamer cylindrical reactor was employed as a discharge electrode. discharge propagation. The propagation images in a A rod made of stainless steel, 0.5 mm in diameter and 10 coaxial reactor were taken by a streak camera for both mm in length, was placed concentrically in a copper positive and negative polarities of the applied voltage. cylinder. The cylinder electrode was grounded and its From the results, primary and secondary streamers were diameter was 76 mm. A short length of the electrodes was observed propagating from the inner wire electrode to the necessary to render clear images of the streamer discharge. outer cylinder electrode, and the maximum propagation Dry air at 0.1 MPa was filled up to the electrodes. Either velocity of the streamer head were 0.6 -1.2 mm/ns in the positive or negative voltage polarity was applied to the range of 43 -93 kV of the absolute value of the applied rod electrode and was measured using a voltage divider voltage. The propagation velocity of the positive streamer (1Q 10 kQ). The discharge current through the was faster than that of the negative polarity. The electric electrodes was measured using a current monitor (Pearson field at the wire electrode for streamer onset was 12 current monitor, Model 2877, Pearson Electronics Inc., MV/m for the positive streamer and 20 MV/m for the USA), which was located on the return current to the negative streamer. discharge propagation. The sweep time for one flame was experimental conditions. It is observed from Fig. 3 that fixed at 200 ns. The slit of the camera was adjusted to the primary positive streamers (PPS) propagate from the focus the central part of the discharge electrode, where rod electrode to the cylinder electrode. The track of the the rod electrode was fixed at the center of streak image. streamer head recorded a line shape. This is because the The width of the camera slit was fixed at 50 ptm. A digital high electric field is generated around the streamer head delay generator (DG535, Stanford Research Systems, Inc., which resulted from the surrounding positive charges, USA) controlled trigger signals for the oscilloscope, the therefore only the streamer head is bright in the early thyratron, and the camera.
stage of the propagation [9] [10] [11] [12] [13] . At the time of the PPS Fig.2 shows a typical streak images taken by the streak arrived to the cylinder electrode, a large flow of current camera. It is to explain the details of the following results. was observed in the discharge current waveform. On the The upper image shows a still view from the camera slit. other hand, after the PPS left the rod electrode, the The lower image is a streak image; it displays the change secondary positive streamer (SPS) was generated from of discharge position in reactor with the sweep time of the rod electrode and propagated toward the cylinder camera. In this case, the streamer head propagated from electrode. The SPS disappeared before it arrive to the the inner rod to the outer cylinder electrode. Our previous cylinder electrode, because the electric field between the result showed that the streamer heads propagate straight from the inner electrode toward the outer electrode due to the voltage with negative polarity was applied to the rod Time, ns electrode. Fig.4(a) where AL, At are the developed distance from wire t surface to the tip of streamer, and the time progress for its propagation in Fig.3 , respectively. This is also applicable charging voltages to the generator. (Negative streamers)
to Fig.4(c) . Vlae,k initiation of the streamer head on the rod electrode to its Vlae,k arrival to the cylinder electrode divided by the gap Figure 5 . Dependence of the velocity of streamer heads ditne on the applied voltage for the electrodes.
In the present work, the applied voltages to the for negative streamer was 0.6 mm/ns at -93 kV of electrodes for the streamer onset of PPS on wire electrode peak voltage. were constant at 15 kV for all different dc charging
3) The electric field at the streamer onset was 12 voltages in Fig.3 . Likewise, the applied voltage at the MV/m and 20 MV/m for positive and negative streamer onset time of PNS was -25 kV in case of dc streamers, respectively. charging voltage in Fig.4 [5] S. Masuda, S. Hosokawa, X. Tu, and Z. Wang, where k (k = 0.1 -1) is the constant. In the present work, k "Novel plasma chemical technologies -PPCP and is provided k= 1. Table 2 shows the electric field at the SPCP for control of gaseous pollutants and air streamer onset time in the present work.
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